Analgesia, development of tolerance, and 5-hydroxytryptamine turnover in the rat after cerebral and systemic administration of morphine.
Morphine HCl (10 micrograms/0.5 microliter) was injected into the right striatum, the caudal aqueduct and the region of the nucleus raphe magnus of the rat. Turnover of 5-hydroxytryptamine (5-HT) in the brain was assessed by fluorimetric estimation of 5-hydroxyindol-3-ylacetic acid following the administration of probenecid. Injection into the right striatum (a region containing 5-HT terminals) increased 5-HT turnover in the right, but not in the left striatum or in the anterior medulla. The pain threshold was unaltered. Injection into the aqueduct accelerated 5-HT turnover in the anterior medulla, but the striata and spinal cord showed no such change. Analgesia was pronounced. Injection of morphine into the region of the nucleus raphe magnus analgesia and increased 5-HT turnover in the posterior medulla and the spinal cord. The action on the cord must have been the result of the stimulation of cells in the raphe. The effects of the local injections of morphine on 5-HT turnover were antagonized by systemic naloxone (1-2 mg/kg) in all the regions studied. When morphine was administered subcutaneously three times a day for five days, tolerance developed to the analgesic effect of morphine (7mg/kg). However, tolerance to its acceleration of 5-HT turnover was only seen in the spinal cord, not in striatum or anterior and posterior medulla. When morphine was withdrawn, its effects on analgesia and 5-HT turnover in the spinal cord recovered simultaneously. The results emphasize the likely part played by the descending serotoninergic pathway in the analgesic effect of morphine.